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In this paper we describe methodologies for telecommunication networks modeling and 
simulation that are targeted to be useful as tools in on-line and off-line decision making of 
the type encountered in network control, management and planning problems. We 
describe the development, validation and use of self-similar and multi-fractal models, 
queuing control and performance evaluation, assessing the incremental utility of various 
models, hierarchical models based on aggregation, analytic approx ... 
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This paper reports experiences and outcomes of designing and developing an agent- 
based, autonomous mission control system for an unmanned aerial vehicle (UAV). Most 
UAVs are not truly autonomous or even unmanned but are more correctly termed 
'uninhabited' or 'remotely piloted'. This paper explores two quite different approaches for 
adding autonomous control to an existing UAV. Both designs were implemented using an 
agent-based language. The first takes a fairly standard approach, adding a layer ... 
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Several anomalies can occur in wireless sensor networks that impair their desired 
functionalities i.e., sensing and communication. Different kinds of holes can form in such 
networks creating geographically correlated problem areas such as coverage holes, 
routing holes, jamming holes, sink/black holes and worm holes, etc. We detail in this 
paper different types of holes, discuss their characteristics and study their effects on 
successful working of a sensor network. We present state-of-the-art in ... 
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Sensor networks have many potential applications in biology, physics, medicine, and the 
military. One major challenge in sensor networks is to maximize network life under the 
constraint of limited power supply. The paper addresses energy-efficiency in the context 
of routing and data gathering. A new protocol is proposed: Hybrid Indirect Transmission 
(HIT). HIT is based on a hybrid architecture that consists of one or more clusters, each of 
which is based on multiple, multi-hop indirect transmiss ... 
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In this paper we focus on passive attacks that threaten the privacy of mobile wireless 
networks. We define the concept of "venue privacy attack" (VPA) to illustrate the 
emerging anonymity attacks to trace mobile wireless nodes. Then we propose "motion- 
MIX" as the countermeasure to defend against various venue privacy attacks. We study 
the necessary conditions to implement motion-MIXes. These conditions include identity- 
free routing, one-time packet content and various other concerns in the netwo ... 


H 


Keywords: ANODR, anonymity, identity-free routing, mobility, motion-MIX 


Link and physical layer issues: On the performance of ad hoc networks with 

beamforminq antennas 

Ram Ramanathan 

October 2001 Proceedings of the 2nd ACM international symposium on Mobile ad hoc 

networking & computing 
Publisher: ACM Press 


Full text available: ^ pdf(300.47 KB1 


Additional Information: full citation , abstract , references , citings , index 

terms 



Beamforming antennas have the potential to provide a fundamental breakthrough in ad 
hoc network capacity. We present a broad-based examination of this potential, focusing 
on exploiting the longer ranges as well as the reduced interference that beamforming 
antennas can provide. We consider a number of enhancements to a convectional ad hoc 
network system, and evaluation the impact of each enhancement using simulation. Such 
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This paper presents a method for reliably collecting data events from sensors and 
forwarding the data via a MANET to sensor monitoring stations located on an external 
network. A the core is a MANET concept that consists of ground and unmanned aircraf 
nodes. Unmanned aircraf enable a model whereby widely-spaced sensors are 
intermittently connected to the network and data is sent in stages as connections become 
available along each stage. The paper describes the sensor data collection model, the r ... 


Keywords: ad hoc networks, sensor data collection, unmanned aircraft 
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June 2005 Proceedings of the 2005 workshop on End-to-end, sense-and-respond 

systems, applications and services EESR '05 

Publisher: USENIX Association 

Full text available: pdff135.92 KBI Additional Information: full citation, abstract , references 

Networked S&R systems extend human capabilities beyond temporal and spatial barriers 
with useful applications in broad areas. Involving the physical-world environments, S&R 
systems must fulfill the intrinsic real-time requirements of these physical environments. 
However, communication networks lack of QoS can hamper performance and 
effectiveness of S&R. Therefore, end system strategies must be deployed to retain 
effectiveness and to enhance performance of S&R. In this paper, we survey transversa ... 


Network simulation enhancing network management in real-time 

Gary Warren, Ronald Nolte, Ken Funk, Brian Merrell 

April 2004 ACM Transactions on Modeling and Computer Simulation (TOMACS), volume 

14 Issue 2 

Publisher: ACM Press 

Full text available: ^ pdf(365.32 KBI Additional Information: full citation, abstract, references, index terms 


This research investigates the application of network simulation to enhance network 
management in real-time. Its focus is on ad hoc wireless networks as needed for future 
public safety emergency response, homeland security, and future combat system 
networks where the network requirements and topology are rapidly changing. The 
network simulation is used to analyze user satisfaction with the network and to enable 
real-time what-if studies that show what the user satisfaction will be if the network ... 


Keywords: Communications network simulation, quality of service, user satisfaction 
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February 2000 ACM Transactions on Computer Systems (TOCS), volume 18 issue l 
Publisher: ACM Press 

Full text available ® pdf(190 33 KB) Additional Information: full citation , abstract , references, citings, index 

“ terms 


This article introduces Smart Packets and describes the smart Packets architecture, the 
packet formats, the language and its design goals, and security considerations. Smart 
Packets is an Active Networks project focusing on applying active networks technology to 
network management and monitoring. Messages in active networks are programs that are 
executed at nodes on the path to one or more target hosts. Smart Packets programs are 
written in a tightly encoded, safe language specifically des ... 
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PLAN: a packet language for active networks 

Michael Hicks, Pankaj Kakkar, Jonathan T. Moore, Carl A. Gunter, Scott Nettles 
September 1998 ACM SIGPLAN Notices , Proceedings of the third ACM SIGPLAN 

international conference on Functional programming ICFP '98, volume 

34 Issue 1 

Publisher: ACM Press 



Full text available: ®pdf(1.10MB) 


Additional Information: full citation , abstract, references, citings, index 

terms 


PLAN (Packet Language for Active Networks) is a new language for programs that form 
the packets of a programmable network. These programs replace the packet headers 
(which can be viewed as very rudimentary programs) used in current networks. As such, 
PLAN programs are lightweight and of restricted functionality. These limitations are 
mitigated by allowing PLAN code to call node-resident service routines written in other, 
more powerful languages. This two-level architecture, in which PLAN ... 


12 Systems 1: Sensor network-based countersniper system 

^ Gyula Simon, Miklos Maroti, Akos Ledeczi, Gyorgy Balogh, Branislav Kusy, Andras N^das, 
^ Gabor Pap, Janos Sallai, Ken Frampton 

November 2004 Proceedings of the 2nd international conference on Embedded 

networked sensor systems 

Publisher: ACM Press 

Full text available-® Ddf(728 71 KB) Additional Information: full citation, abstract , references , citings , index 
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An ad-hoc wireless sensor network-based system is presented that detects and accurately 
locates shooters even in urban environments. The system consists of a large number of 
cheap sensors communicating through an ad-hoc wireless network, thus it is capable of 
tolerating multiple sensor failures, provides good coverage and high accuracy, and is 
capable of overcoming multipath effects. The performance of the proposed system is 
superior to that of centralized countersniper systems in such challe ... 


Keywords: acoustic source localization, data fusion, message routing, middleware 
services, sensor networks, time synchronization 
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Full text available: pdf(334.54 KB) Additional Information: full citation, abstract , references, index terms 

This paper describes the design, implementation and evaluation of a search and rescue 
system called CenWits. CenWits uses several small, commonly-available RF-based 
sensors, and a small number of storage and processing devices. It is designed for search 
and rescue of people in emergency situations in wilderness areas. A key feature of 
CenWits is that it does not require a continuously connected sensor network for its 
operation. It is designed for an intermittently connected network that provides ... 

Keywords: search and rescue, sensor networks 
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Publisher: ACM Press 
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Session 10: active measurement: Active probing using packet quartets 

Attila Pasztor, Darryl Veitch 

November 2002 Proceedings of the 2nd ACM SIGCOMM Workshop on Internet 

measurment 

Publisher: ACM Press 


Full text available: ^ pdf(1.38 MB1 
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A significant proportion of link bandwidth measurement methods are based on IP's ability 
to control the number of hops a packet can traverse along a route via the time-to-live 
(TTL) field of the IP header. A new delay variation based path model is introduced and 
used to analyse the fundamental networking effects underlying these methods. Insight 
from the model allows new link estimation methods to be derived and analysed. A new 
method family based on packet quartets: a combination of two packet... 


Keywords: TTL, active probing, bottleneck bandwidth, cross-traffic, delay variation, 
internet measurement 


16 Active measurements: Towards improving packet probing techniques 

Matthew J. Luckie, Anthony J. McGregor, Hans-Werner Braun 
V' November 2001 Proceedings of the 1st ACM SIGCOMM Workshop on Internet 

Measurement 
Publisher: ACM Press 

Additional Information: full citation, abstract , references , citings , index 
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Full text available: Qpdffl.04 MB1 


Packet probing is an important Internet measurement technique, supporting the 
investigation of packet delay, path, and loss. Current packet probing techniques use 
Internet Protocols such as the Internet Control Message Protocol (ICMP), the User 
Datagram Protocol (UDP), and the Transmission Control Protocol (TCP). These protocols 
were not originally designed for measurement purposes. Current packet probing 
techniques have several limitations that can be avoided. The IP Measurement Protocol 
(IPMP) ... 


Keywords: network path, packet delay, packet probing techniques 
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June 2006 Proceedings of the 2006 ACM international conference on Virtual reality 
continuum and its applications VRCIA '06 
Publisher: ACM Press 

Full text available: ^3 pdf(417.86 KB) Additional Information: full citation , abstract , references 

We present a system that exploits advanced Virtual Reality technologies to create a 
surveillance and security system. Surveillance cameras are carried by a mini Blimp which 
is tele-operated using an innovative Virtual Reality interface with haptic feedback. An 
interactive control room (CAVE) receives multiple video streams from airborne and fixed 
cameras. Eye tracking technology allows for turning the user's gaze into the main 
interaction mechanism; the user in charge can examine, zoom and selec ... 
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Embedded system education: a new paradigm for engineering schools? 

Alberto Luigi Sangiovanni-Vincentelli, Alessandro Pinto 
October 2005 ACM SIGBED Review, Volume 2 Issue 4 

Publisher: ACM Press 

Full text available: 1jjj| pdf(342.02 KB ) Additional Information: full citation , abstract , references , index terms 



Embedded systems are emerging as an essential component of modern electronic 
products. Embedded system design problems are posing challenges that involve entirely 
new skills for engineers. These skills are related to the combination of traditionally disjoint 
engineering disciplines. There is a shared concern that today's educational systems are 
not providing the appropriate foundations for embedded systems. We believe a new 
education paradigm is needed.We will argue this point using the example ... 


Keywords: education, embedded system design 
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April 2004 Proceedings of the third international symposium on Information 

processing in sensor networks IPSN '04 

Publisher: ACM Press 

Full text available* IS Ddffl 85 19 KB) Additional Information: full citation, abstract , references , citings , index 

™ terms 

In this paper we study the problem of information dissemination in dense multi-hop 
sensor networks characterized by highly correlated sample measurements. In particular, 
we investigate the benefits, and trade-offs, of exploiting correlations via cooperatively 
compressing the data as it hops around the network. First, we study two extreme 
cooperation strategies, namely no cooperation and network-wide cooperation. We show 
that network-wide cooperation achieves logarithmic growth rate for the trans ... 

Keywords: data compression, scaling laws, scheduling latency, sensor networks, spatial 
correlations, transport traffic 
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Networks: An empirical study of active networks 

X. Luo, K. Balakrishnan, M. W. McKinnon 

April 2000 Proceedings of the 38th annual on Southeast regional conference ACM-SE 
38 

Publisher: ACM Press 
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pdf(929.64 KB) full citation, abstract , references 

The bandwidth capabilities of computer networks has increased extensively over the past 
decade, driven mainly by the need expressed by end-user applications. The network uses 
call admission algorithms to allocate its resources before it allows a call to start 
transmitting packets through the network. As part of this admission process, the network 
should be able to provide a certain QoS (Quality of Service) guarantee for the call. The 
. traffic generated by the different calls using the same links ... 
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